Should randomised controlled trials be the 'gold standard' for research on preventive interventions for children.
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Background
The randomised controlled trial occupies a privileged position in health care research, at the top of the hierarchy of evidence, but within the fields of public health, social care and education there is debate about whether this approach deserves such privilege. Views range from those which acknowledge that RCTs are just not possible in some situations, but should always be done when they are (Bonell et al., 2011) to those who claim they are rarely helpful. Amongst the latter are academics working in health promotion who have declared that in their field RCTs are, in most cases, 'inappropriate, misleading and unnecessarily expensive ' (WHO, 1998) .
There are many good reasons for the privileged position of RCTs in health care research. Evaluation studies are prone to bias because practitioners and professionals are usually keen to believe that what they do is useful and clients and patients are often keen to please and will say they are better when they are not. Observational studies are criticised because groups are rarely balanced in terms of symptom severity, age, or other important participant characteristics, leading to difficulties in interpretation.
These biases are well documented, have occurred often in evaluation studies and have misled practitioners, commissioners and policy makers. They are effectively dealt with by double blind randomisation and on this the advocates of RCTs rest their case. This reasoning lay behind the decision of the team which undertook the research for Graham Allen's review Early Intervention: The Next Steps (Allen, 2011 ) that good quality meant at least one RCT or two quasi experimental studies.
It also certainly informed the National Academy of Parenting's criteria for kite marking parenting programmes (NAPR, 2011) which also gives more quality points to programmes with an RCT evidence base. These two initiatives are proving influential in cash strapped local and health authorities, who are now cutting funding for, or refusing to invest in programmes that do not appear on kite marked or recommended lists.
So why do people in some fields feel so strongly that RCTs are inappropriate? There are several issues, some of which have been previously rehearsed and some of which are only now beginning to enter the debate.
The impossibility of blinding
The first issue is widely recognised but remains important. It relates to the type of intervention. RCTs are at their best for studies of pills which can be made to look indistinguishable from an inactive placebo control. It is relatively easy in this situation to undertake a genuine double blind study in which neither clinician or patient knows whether they are taking the active ingredient or not. For social, educational or public health interventions, as well as some health care interventions like surgery, this is, of course, not possible. It is possible to offer the control group an alternative intervention, but such trials cannot show the intervention in question to be better than nothing or current practice. Participants still know which intervention they are getting and can pre-judge which is likely to be better. It is also possible, in theory, to keep the research team blind to the intervention. In practice however, during data collection participants often spontaneously reveal their group even when asked not to. When they have just had an interesting experience, participants are understandably keen to tell researchers about it. So, in this way, it is very difficult for social or behavioural intervention trials to meet the full rigour available for RCTs of pharmaceutical interventions.
Selection of outcome measures.
Statistical significance is based on the likelihood of an outcome having occurred by chance.
Conventionally, a chance of less than one in twenty has been accepted as unlikely. So to show an intervention has worked the difference between control and intervention groups needs to be big enough to be likely to have occurred by chance less than one in twenty times. This means that the trial result needs to depend on change in one outcome, because if a high number of outcomes are measured, one is likely to reach statistical significance by chance. If two or three are analysed the conventional level of significance needs to be raised and the sample size increased. So trials need to define, a priori, a primary outcome, and it is on the characteristics of this outcome that the necessary sample size is calculated.
Complex interventions, particularly those involving an element of personal development like parenting programmes, may impact on families in many ways. The outcome of most interest to policy makers from parenting programmes has, to date, been a reduction in levels of problem behaviours in children, but parenting programmes can produce many other beneficial outcomes. For example parents understanding of their children may change, they may feel more confident in themselves, they may start to see the negative effect of hostile or derogatory comments on their child's self esteem and stop doing this, their relationship with their child may start to feel less fraught, or their relationship with their spouse may improve. All of these could be beneficial to children's social and emotional development and future mental health in the longer term without necessarily impacting on the child's behaviour. This is particularly an issue in universal level programmes where only a proportion of the children will have problem behaviour at the outset. In this situation some change could occur in almost all families in the intervention arm of the trial, but because families change in different ways the average change on any single measure is very small. Preventive interventions producing small effects in a large population can be very valuable. One mm Hg reduction in blood pressure, although irrelevant to the individual, is well worthwhile at a population level. To identify an effect size change of less than 0.3 trials need to be very large and expensive and numbers increase almost exponentially as detectable effect sizes reduce. The cost of the huge trials necessary to pick up very small change on a single measure in complex interventions can become prohibitive and out of all proportion to the costs of the intervention, which in preventive services, especially at universal level, are necessarily low. The issue of multiple outcomes can be relevant in pharmaceutical trials where unexpected outcomes may occur, but it is particularly pertinent for interventions in complex situations where a multitude of factors influence, in the parenting programme example, parents' capacity to change, Those who study complex systems have identified unpredictable outcomes as one of their key characteristics . This fundamentally important observation does not seem to have had the influence it deserves on thinking about evaluation of family interventions. It certainly does not sit well with the expectations of clinical trials.
Results of trials based on change in one outcome may therefore miss important effects unless they are very large. Even when they show change on one outcome, however, the result is not always helpful for practitioners or policy makers because it is presented in the form of an average level of change. This can hide great individual level variation. The result shows that the intervention is, on the whole, valuable with regard to impact on that one outcome, but it does not provide information about whom it is most likely to benefit. Sub-group analyses can go some way to investigating differential benefits, but from a statistical point of view, subgroup analysis is fraught with problems (Brookes et al., 2001 ).
Other types of research, for example qualitative approaches, can give this information as well as identifying the variety of ways, both expected and unexpected, in which people can change.
Readiness to change
Problems with blinding and placebo control are well recognised in RCTs of complex interventions and problems with identifying a primary outcome measure are also recognised, but what has been proposed much less often is that participants in RCTs of preventive interventions may be less likely to benefit than the general population.
Trials of prevention strategies are known to attract atypical participants; they are more likely to be of higher social group and better educated, thus potentially more healthy and less able to benefit than the population as a whole (Britton, 1998) . There is, however, another possible reason why randomised trials should recruit those least able to benefit. Most of the interventions in public health, social care or education involve behaviour change. In public health this may be a change in health related lifestyle, in early years it may be a change in approaches to parenting and in educational setting may be a change in pupil or teacher behaviour, for example with regard to discipline or bullying. Because behaviour change is such a major issue for public health and because it is challenging to achieve, it has been the subject of research and theoretical development by psychologists and others. One well respected model of behaviour change is Prochaska and Diclemente's transtheoretical model (Prochaska et al., 1992) .
This describes seven stages: precontemplation, contemplation, preparation, action, maintenance, termination and relapse. The message for practitioners is that their actions need to be related to their client or patient's stage of readiness to change (Hunt & Pearson, 2001) . In precontemplation and contemplation the approach is to motivate change; in preparation to encourage personal choice, ownership and engagement; in action to encourage and support etc., etc. These important differences are not taken into account in recruitment to RCTs. If they were, a potentially important problem with RCTs in this area of practice, might become manifest. People who are at the point of 'readiness to change', those who are most ready to benefit from an intervention, are unlikely to agree to take part in a study in which they might be randomised not to get the help they feel they need. In clinical terms participants who are 'ready to change' are not in 'equipoise' with regard to the potential value of the intervention, but in clinical trials is it not difficult to control access to the intervention and in this situation those most ready to change may want to join the trial. It is much more difficult to control access to a preventive intervention especially if there are equivalent interventions are already established in the community. Even if a parenting intervention is new, parents will have access to a wide range of other parenting support initiatives which they can take up with greater or lesser degrees or enthusiasm. If this theoretical problem is real, those who are most likely to be recruited to preventive, behaviour change intervention trials are those who are least likely to be able to benefit. Because they are not ready to change, they are more likely to drop out of the intervention during the course of the trial, or not to engage fully in the programme. In clinical trial jargon this would be called recruitment bias and would be held to effect external validity, meaning that the results of the trial cannot be held to be applicable to population groups who were not included in the trial. In clinical trials this is usually groups who are less likely to benefit from the intervention, the elderly, people with multiple problems or people who do not speak English (Britton, 1998) , but the reverse may be true in preventive interventions. Recruitment bias in favour of those least likely to benefit would lead studies to find smaller effects than could be achieved if the programme were offered to people most likely to benefit. So it does not invalidate research on the programmes which do have trial evidence, it just means that the programme might be much more effective and cost effective than the result suggest.
Is bias with regard to readiness to change just a theoretical issue?
Is there any evidence that these are more than theoretical risks? We have recently completed a trial of the Family Links Nurturing Programme, a ten week, universal level parenting programme that meets criteria for effectiveness (Hutchings et al., 2004 ) but has not previously been evaluated in an RCT. Our trial was undertaken in deprived areas in South Wales where the programme was available in the context of Flying Start, the Welsh equivalent of Sure Start. The Welsh Assembly Government (WAG) was reluctant to finance a non-'evidence-based 'programme and support was about to be withdrawn, from a programme which was popular with practitioners. So the WAG and the county councils collectively identified funds to finance the trial.
Any family living in a Flying Start area in four Welsh county councils was eligible to take part in the trial and families were invited through health visitors and Flying Start staff. Although it took longer than planned, we recruited the full number of participants (287) and achieved an exemplary level of 85% follow up overall. However non-attendance and drop out from the intervention was high. Only 50% of those recruited completed more than five sessions.
As part of the study, we interviewed ten parents who declined to take part in the research, but did take part in the programme. We also interviewed twenty two parents who had taken part in both research and programme asking them, amongst other things the reason why they chose to take part.
In the first group, who refused the research, one parent exemplified the readiness to change issue.
'I was just desperate to go on the course…. ..' It could have been six months to a year or something before I could have gone on it' (the waiting list control condition). [ZL000]
In this group almost all parents said they chose to go on the course because they really needed it or because they felt there was a problem with their child(ren).
' I was having a lot of trouble with my boy, he was biting and not listening to me and just being really naughty to be honest' [INT2]
Only one parent said they chose to go because someone else was going or because someone else had put their name down.
'I only took part because I knew the people that were going'. [C270511]
In contrast, in the larger group who had agreed to take part in the trial, only five parents gave problems with their parenting or their children's behaviour as the reason for agreeing to take part:
'It sounded pretty good because I was having a big problem with my daughter at the time; she was really naughty at that time'. [N030510]
'[Child's name] was just being a child and just being a bit of a pain, and she was like, 'well this could help you' so hmmm, I thought, well we'll give it a go and see how it works and anything, hmm anything was an improvement. Anything that would help was gonna be good.
[TN127]
More parents gave general reasons for wanting to do the programme.
'Pretty much the same as I am with anything really. If there's anything out there that can help me do a better job, then I am up for reading, or going, or looking at it, yeah.' [FM120610]
'I think I was just interested to do something new especially as it was related to parenting.' About a quarter said they took part in the trial because they were asked to do it.
'I always get on with my health visitor and she asked me to [take part]'[JP311110]
Or because friends were doing it :
'my mate was doing so I thought I'd give it a go.' [TN125}
This is only a small study of one trial, but the results certainly suggest that recruitment bias could be a real issue. The parents we interviewed who refused the research were much more likely to express attitudes in line with readiness to change than were parents who took part in the trial. The latter group were quite likely to have agreed to take part for the benefit of others. These parents, particularly those who did it to support the continued availability of the programme in the local community, were less likely to feel the need to change themselves. In a real world setting, a universal offer of a parenting programme would be unlikely to attract this group and likely to attract those who wanted help with their parenting or their child's behaviour.
What does this mean for evaluating preventive services for children?
Differences between the size of effects observed in RCTs and non randomised controlled studies have in the past been attributed to bias in controlled studies (Mac Lehose et al., 2000) , but if recruitment bias is influential in preventive intervention trials, in the way suggested above, differences might be due to systematic underestimation of effects in randomised controlled trials. This is important for policy making and commissioners. Behaviour change and personal development are difficult to achieve, but small changes at population level can have a very large impact on health and social wellbeing. Very large trials are needed to pick up small effects and trials need to be even larger if they themselves reduce the effectiveness of the intervention. Their costs start to exceed the limits of most sources of research funding and raise questions about the opportunity costs of research.
Consider, in contrast, the findings from relatively inexpensive qualitative studies (Kane et al., 2007) .
These have reported parents as saying that during the course of a parenting programme they developed insights into the causes of their children's behaviour or relationship difficulties, ' ah ha moments', entirely consistent with the content of the programmes, together with changes in family wellbeing that followed from these insights and their impact on family interaction and behaviour. These findings prove beyond reasonable doubt that the programme helped some families in the intended way. What they do not do is provide policy makers or commissioners with quantitative estimates of the effect on groups of families as RCTs do. If however, the quantitative estimates are inaccurate the latter may be misled. Consider also multi-method study designs including process, outcome, formative and summative evaluation methods (Snooks et al., 2011) . These can describe and cost the impact of highly complex multifaceted interventions so policy makers and commissioners have a clear idea of the changes they might reasonably expect for a certain level of investment.
Many of the issues raised with regard to RCTs have been considered by others and alternative RCT designs have been proposed. Zelen's design (Adamson et al., 2006) in which potential participants are randomised before recruitment gets over the problem of excluding those ready to change from the intervention arm and could therefore be preferable in this context. Potential participants who refuse to take part in the control arm may, however, be different from those who refused to take part in the intervention arm so making the groups unbalanced. The matched pair design (Kratochwill et al., 2004) in which eligible families are first matched on key outcomes and then randomised within each pair, helps to deal with the problem of non-attendance because only the families who turn up to a programme and their matched pair are included in the analyses. The problem is that matching can only be done on a limited number of identifiable variables and may not truly match control and intervention arms. If it was possible to truly match families, observational studies could give results as valid as randomised controlled ones.
If the intervention under study is only available in the context of a trial, as is often the case for new drugs, many of these problems can be avoided, because those most ready to change are likely to 'opt in' on the chance that they may get the intervention. But in the real world of prevention, interventions which seem to be useful to families are made available through third sector organisations or on the internet or through books. It is often not possible to rigidly control these opportunities.
Policy makers and commissioners, like clinicians, value the best quality evidence. The randomised controlled trial has been offered as a method that offers such evidence, but in the context of children's preventive services that belief needs to be qualified with the need for critical appraisal of methods used in the particular context of the study, irrespective of study design. Clinicians in health care settings who find it difficult to tolerate uncertainty order more investigations to try and reduce uncertainty. In doing so they greatly increase patient care costs and rarely improve outcomes. In the field of prevention, the RCT is in danger of becoming the policy makers' and commissioners' equivalent of the clinical investigation.
Because social, educational and public health interventions are complex and are offered in the context of the real, complex world, it is simplistic to believe that finding out what helps can be achieved with just one research approach. We need to become more sophisticated in evaluating complex interventions, and re-consider the weight given to the RCT. Considering evidence from good studies of whatever design might make policy makers and commissioners lives more complex and less certain but it might improve outcomes for children.
